Objective: This systematic review and meta-analysis was conducted to assess the level of health literacy (HL) in the Iranian population.
Context
As a new concept, HL was introduced in 1974 for the first time in scientific publications related to health education. However, it did not receive significant attention for two decades. The term entered the health promotion domain in 1997 by Kick Busch (1) . By definition, HL is one's capacity of achievement, interpretation and comprehension of primary healthcare information and services required for proper decision-making (2) . It involves a collection of reading, listening, analysis, decision-making, and ability of applying these skills in health-related situations. It does not necessarily correlate with one's education level or general literacy (3) (4) (5) . Health Literacy has been introduced by the World Health Organization (WHO), as a key determiner of healthcare. It has been recommended globally to create an association to constantly monitor and coordinate strategic activities, especially with the aim of promoting healthcare (6) .
Although it is not yet clear how HL affects healthrelated outcomes, there is plenty of evidence that many undesirable health consequences are due to inadequate HL (7) . According to the investigations of the U.S. healthcare strategy center, those with low HL have fewer chances of comprehending health staff's oral or written advice. They, therefore, experience a lower health state and pay more for doctors' visits and are hospitalized more often (8, 9) . They are less successful in performing self-care acts (10) as well as preventive acts (11) and, therefore, pay higher medical costs (12) .
The primary goal of developing HL is facilitating communicative healthcare and HIT strategies to promote health status and achieve equality in health service provision (13) .
Since HL is currently part of general health and due to the impact of this issue on social health promotion as well as the lack of related systematic research in the Iranian context, the present researchers intended to conduct a systematic review and meta-analysis to analyze and synthesize the body of research that investigated HL on different population groups in Iran.
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Methods

Search Methods
The data were collected from national and international Persian and Latin databases, including MEDLINE, CINAHL, PsycINFO, SID, and Web of Science. A manual search was carried out for journals, organizational reports or different scientific teams. The primary analysis of the body of research included the following key terms searched in Persian and English via the OR and AND operators: HL, Iran, Persian HL Questionnaire, Test of Functional HL in Adults, Questionnaire NVS, HELIA Questionnaire, and Functional HL.
Eligibility Criteria
These criteria included cross-sectional research, search strategy in the Iranian context, and search strategy of research published in Persian or English between year 1990 to the end of February 2016.
Data Abstraction
Abstracted article information was categorized to evidence tables by one reviewer; information accuracy was checked by a second reviewer. Two reviewers independently evaluated study quality assessment by using predefined inclusion criteria, and jointly the overall strength of evidence was evaluated by the research team.
Quality Assessment
The quality of included studies was assessed using the National Institutes of Health Quality Assessment tool for observational cohort and cross sectional studies (http://www.nhlbi.nih.gov/healthpro/guidelines/indevelop/cardiovascular-riskreduction/tools/cohort). Reporting of studies was assessed using an adapted version of the STROBE statement, which is a checklist of items that should be addressed in articles, reporting on three main study designs: cohort, casecontrol, and cross-sectional. This is included in the online supplementary material (14) . The articles were categorized in terms of the significance and relevance to the topic, and then each part of the article, which could be used later on, was determined. The strengths and weaknesses of each article were noted and an overall evaluation was done, accordingly.
Data Extraction
Articles to be included were described and presented according to certain criteria, including the main author, year of publication, purpose of research, settings, sample size, Strobe checklist score, target group, type of questionnaire, and subjects' HL. Subsequently, the researchers entered the data from the articles in the Excel software, according to the items already mentioned in data extraction section.
Criteria for Classification of Health Literacy Scoring
The basis for classification of HL was the instruments used in studies. In these instruments (TOFHLA, HELIA and NVS), according to the cut-off points, there were three levels of HL interpretation: inadequate, borderline and adequate, and the interpretation of the results was done on the basis of instrument scoring.
Risk of Bias in Individual Studies
In order to minimize publication bias, a comprehensive search was carried out in a variety of databases. Moreover, in order to evaluate the heterogeneity, the present researchers analyzed all the articles in terms of participants and results.
Data Analysis
To evaluate heterogeneity among studies, the Q test (P < 0.1) and I-square statistics were used. In presence of heterogeneity, a random effect model was applied to compute pooled effect size (ES). The pooled health literacy was presented as 95% confidence interval (CI). The potential publication bias was assessed using Egger's test (P < 0.1 as significantly). All statistical analyses were done with the Stata software, version 14 (Stata Corp LP, College Station, Texas, USA) and P < 0.05 was statistically significant.
Results
Results of the Search
Two review authors (AS and SD) screened a total of 102 abstracts for inclusion (Figure 1 ), and assessed 44 publications in full text. The authors excluded 16 studies: Nine were reports with inadequate results and seven had low quality (see Characteristics of excluded studies, Figure 1 ). 
Characteristics of Reviewed Studies
All the articles were considered as cross-sectional. Twenty-two studies used the TOFHLA questionnaire, five HELIA, and one study NVS. The sample size range was from minimum (N = 60) to maximum (N = 20571). Also, seven articles dealt with healthy adults; four addressed the elderly; ten pertained to hospitalized patients; five studied females and two had addressed HL among university students (see in Table 1 ).
Data Analysis Based on the Systematic Review
The strategy was to combine data of individual studies, according three levels of HL, as reported in Table 1 (inadequate, borderline, and adequate). All Iranian populationrelated studies assessed HL by self-administered questionnaires. According to the results, seven studies (N = 24247) reported adult-related HL, four studies (N = 914) assessed elderly-related HL, ten studies (N = 2204) conducted patient-related HL, and women-related HL was measured in five studies (N = 1007) and two studies were conducted on students (N = 868) ( Table 2) .
Data Analysis Based on Meta-Analysis Criteria (Mean and SD)
Seventeen studies were analyzed with the criteria for entering the meta-analysis. Estimation of meta-analysis results showed that the mean HL in the Iranian population was 59.96, CI 57.01 to 62.90. The researchers were able to combine data of five studies on adult-related HL (N = 24247) in a meta-analysis. According to the calculations, the mean HL in adults was estimated as 66, CI 62.47 to 69.53. Also the Q-test P < 0.001 and I 2 statistic was 99.8 (Table 3; 
Discussion
Results of this systematic and meta-analysis showed that HL in the Iranian population was borderline. Health literacy is a key factor involved in increasing social healthcare. The related literature in other populations worldwide also indicates a significantly inadequate level of HL.
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3 Turkey revealed that more than two-thirds of the subjects (97.1%) had low or average level of HL (44) . In the Netherlands, HL was reported by Fransen et al. to be mostly inadequate and average (79%) (45) . In Lee's investigation, about 30% of Taiwanese adults showed average or low level of HL (46) .
Health Literacy has a direct relationship with community health and has a reverse relationship with medical ex- penses. This is why in the recent years, most of developed health systems in the world dedicated much of their activities and sources to public education (47) .
According to the present findings, elderly HL was low. Kutner et al. at the national level, in the United States, indicated that only 3% of the elderly had adequate HL (48).
In the study of Wagner et al. in the UK, 30% of the elderly with 60 years of age, had inadequate HL (43) . The results of the Bostock and Steptoe study showed that 67.2% of the elderly had high health literacy, and 20.3% and 12.5% had low HL (49) .
A variety of research has indicated that the low level of HL in the elderly is accompanied by consequences, including higher mortality rate (50), fewer preventive attempts, such as screening tests (51), showing certain high risk behaviors (52) , and lower physical and mental health (53) . On the other hand, according to previous reports, currently about 6% of the entire Iranian population are above 60 years of age. This rate is predicted to be 26% by 2050 in the Iranian population (54) . Therefore, the wide range of inadequate HL of the elderly is a warning to authorities and healthcare policy makers. The need for more attention to HL seems to be essential in health promotion plans.
Considering the importance of old age and increasing elderly population, it has been suggested that special facilities, such as associations related to the needs of the elderly, and training courses with a focus on lifestyle and health literacy should be considered. females was reported as borderline (5, 55) . Jovic-Vranes and Bjegovic-Mikanovic in Siberia reported that 44% of females had inadequate and borderline HL (56) . Also, Lee et al. found that approximately 29% of females had inadequate and marginal health literacy (57) . Furthermore, HL is considered as a key element of female's involvement in health promotion activities and preventive acts for the themselves and their family. It is nearly impossible for a woman to make the right health-related decision for herself and her family when she is unequipped with proper healthcare knowledge (58) . A systematic review study by Berkman et al. examined the relationship between health literacy and health outcomes (59) . Considering the importance of the relationship between HL and use of health outcomes, health care services and costs, it is crucial to consider population 6 Health Scope. In Press(In Press):e62212.
health literacy levels. Analysis of instruments showed that the most common instrument used in systematic and meta-analyses was TOFHILA. As highlighted by Haun et al. a proper healthcare instrument should assess multiple aspects of literacy, including interaction, reading comprehension, numeracy comprehension, information search, performance, decision making, evaluation, responsibility, self-efficiency, and diagnosis (60) . However, this instrument only addresses reading comprehension, numeracy comprehension, and evaluation. On the other hand, this instrument was used for all groups (healthy or unhealthy). One reason for the low level of HL in Iranians might be that there is no instrument specifically designed for measuring HL. Therefore, development of HL measurement instruments for specific groups with a focus on three variables, including use of health information, perception of health state, and use of health services seems necessary.
Conclusion
The results showed that better HL existed among adults, patients, females and elderly, respectively. This research found that HL of the Iranian population was inadequate and borderline. Therefore, the need to increase awareness and intervention to reduce poor HL in the Iranian population is crucial. Therefore, attention to elderly and females that appear most likely to have low levels of HL is necessary. These strategies will not be achieved without recognition that HL is a serious concern. In fact, to increase the level of HL of the community, the simplification of information and understandable educational materials, communication strategies and assistance from health education professionals for planning, and the design of educational programs will be useful.
